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(57)Abstract 

PROBLEM TO BE SOLVED: To make the deformation quantity at a 
temperature change smaller and to enhance the reliability of 
recording and reproducing by constituting an optical information 
recording medium in such a manner that the neutral surface at the 
deformation by a temperature change during recording and 
reproducing exists near thin-film layers, such as magnetic films. 
SOLUTION: The optical information recording medium has the single 
or multilayered thin-film layers 40 consisting of the thin films 
including first and second dielectric films 41 and 43, the recording 
film 42, a reflection film 44, etc., on a transparent substrate 20 and is 
formed with a thin-film protective film 50 essentially consisting of a 
resin on the thin-film layers 40. A substrate protective film 30 
essentially consisting of a resin for protecting the transparent 
substrate 20 is formed on the opposite surface of the transparent 
substrate 20. The coefficient linear expansion, Young's modulus and 
film thickness of the thin-film protective film 50 formed on the 
thin-film layers 40 are regulated, by which the bending moment 
reverse from the bending moment by the transparent substrate 20 is 
imparted to the thin-film layers 40. The plane which is included in 
the thin-film layers 40 and is parallel to the film plane is formed as 
the neutral plane of the deformation. As a result, the deformation 
due to the temperature change is suppressed. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the optical information record medium which can 
suppress the curvature by the environmental variation or aging especially about the optical information record medium which 
records or reproduces information. 
[0002] 

[Description of the Prior Art] Drawing 1 is the cross section showing the composition of an optical information record medium. 
Drawing 6 is the plan (a) and side elevation (b) of the optical information record medium. 

[0003] As this optical information record medium is shown in drawing 1 and 6, the monolayer which consists of thin films, such 
as dielectric films 41 and 43 (silicon nitride etc.), record film 42 (TbFeCo etc.), and the reflective films 44 (aluminum etc.), by 
the spatter etc., or the thin film layer 40 which consists of a multilayer is formed on the disc-like substrate 20 which consists of a 
polycarbonate etc. Moreover, the substrate protective coat 30 to which the thin film protective coat 50 by the resin film etc. 
consists of a resin etc. on the optical plane of incidence of a substrate is formed on this thin film layer 40. The thickness of 
10-300 [inn], and the thin film protective coat 50 is [ the thickness of 1-30 [mum] and the substrate protective coat 30 ] 1-30 
[mum], and, as for the thickness of the monolayer in which, as for the thickness of each of these layer and a film, a substrate 20 is 
formed by about 1 .2 [mm], the spatter, etc., or the muttilayered-film layer 40, most overall thickness is occupied by the 
polycarbonate substrate 20. For this reason, the most depended for the rigidity of an optical information record medium on the 
polycarbonate substrate 20, and since the polycarbonate substrate 20 was thick enough, the deformation by the environmental 
variation (tempera ture-and-humidity change) was very small. For this reason, in almost all cases, the balance of the stress or the 
bending moment which are generated on each class was not usually taken into consideration. 

[0004] However, in an optical information record medium, the further high-density record reproduction is called for, and in order 
to suppress generating of aberration, it is in the inclination (example 1.2[mm] ** ->0.6[mm] **) which a substrate 
thin-shape-izes. In this case, naturally the problem that fall, deformation resulting from the stress generated on each class which 
forms the optical information record medium by the environmental variation (temperature-and-humidity change) becomes large, 
and informational record reproduction becomes difficult produces the rigidity of an optical information record medium. 
Therefore, when a substrate becomes thin and rigidity falls, the optical information record medium with the high performance for 
environment is called for. 

[0005] The technique of curving in JP,4-195745,A at the rear face (near field in which a thin film layer is not formed) of a 
substrate, and preparing the dielectric film for prevention as the technique of suppressing deformation of an optical information 
record medium, is proposed. 

[0006] Drawing 7 is the cross section showing the composition of this optical information record medium. In addition, in 
drawing 7 , the same sign is attached about the same portion as drawing 1 . It enables it to prevent the curvature of an optical 
information record medium for an optical information record medium by this as symmetrical structure to the transparent 
substrate 20 here by forming a dielectric layer 60 in the optical incidence side of the polycarbonate substrate 20, and making 
equivalent the expansion coefficient of the record film 42 and the dielectric layer 60 which are located in the both sides of the 
transparent substrate 20, as shown in drawing 7 . 

[0007] Moreover, lessening the curvature by the temperature rise of an optical disk is indicated by JP, 10-641 19,A by applying a 
thin film protective coat thickly. 

[0008] Moreover, in the optical information record medium which has the thin film protective coat 50 as shown in drawing 8 , 
the thin film layer 40, a substrate 20, and the substrate protective coat 30, what formed the moisture permeation prevention film 
70 which consists of Si02 or A1N between a substrate 20 and the substrate protective coat 30 is proposed by JP,4-364248,A by 
making for an optical information record medium to curve by humidity into a problem. In addition, in drawing 8 , the same sign 
is attached about the same portion as drawing 1 . 
[0009] 

[Problem(s) to be Solved by the Invention] however, by the technique (refer to drawing 7 ) of a publication, to JP,4-195745,A 
Since there is the need of preparing a dielectric layer in the optical incidence side of a substrate by the spatter etc., In production, 
after forming a thin film layer in the field of one side to a substrate, while it is necessary to form a dielectric layer in the field of 
**** repeat ******** and a process complicates the substrate, expensive rank-ization of a production facility is **(ed), and there 
is a problem of leading to a cost rise. 
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[0010] Moreover, by technique given in JP, 10-641 19, A, the thickness of a thin film protective coat becomes thick too much, and 
there is a problem that there is manufacture top difficulty. Moreover, for example, when an optical information record medium is 
a magneto-optic-recording medium, the thickness of a thin film protective coat is thick, it is desirable to approach to reverse the 
magnetic field impressed at the time of record at high speed in a magnetic field generating means and a thin film layer, and it is 
a bird clapper ** degradation of magnetic properties and ] a problem. 

[001 1] Furthermore, since the need of preparing Si02 and A1N by the spatter etc. is in the optical incidence side of a substrate 
also by technique (refer to drawing 8 ) given in JP,4-364248,A, In production, after forming a thin film layer in the field of one 
side to a substrate, while it is necessary to form a dielectric layer in the field of**** repeat ******** and a process complicates 
the substrate, expensive rank-ization of a production facility is **(ed), and there is a problem of leading to a cost rise. 
[0012] this invention aims at being made in order to solve the above-mentioned technical problem, being able to prevent the 
deformation (curvature) accompanying temperature-and-humidity change, and offering an optical information record medium 
with the easy manufacture. 
[0013] 

[Means for Solving the Problem] An optical information record medium according to claim 1 is characterized by for the neutral 
plane of deformation of the direction of thickness by the temperature change at the time of record reproduction to be near [ a thin 
film layer ] the above in the optical information record medium which has at least a transparent substrate, the thin film layer 
which is formed on this transparent substrate and contains either record film or a reflective film at least, and the thin film 
protective coat which makes a principal component the resin formed on this thin film layer. 

[0014] The bending moment which receives a transparent substrate, the thin film layer which is formed on this transparent 
substrate and contains either record film or a reflective film at least, and the thin film protective coat which makes a principal 
component the resin formed on this thin film layer from the both sides in the direction of thickness [ near / aforementioned / the 
thin film layer ] in the optical information record medium which it has at least is in abbreviation etc. by carrying out, and an 
optical information record medium according to claim 2 is characterized by things. 

[0015] In the optical information record medium which has at least the thin film layer which an optical information record 
medium according to claim 3 is formed on a transparent substrate and this transparent substrate, and contains either record film 
or a reflective film at least, and the thin film protective coat which makes a principal component the resin formed on this thin 
film layer, the aforementioned thin film protective coat is characterized by either [ at least ] the Young's modulus or coefficient 
of linear expansion being larger than the aforementioned transparent substrate. 

[0016] An optical information record medium according to claim 4 is characterized by the thickness of the aforementioned thin 
film protective coat being 20 micrometers or less in an optical information record medium according to claim 1 to 3. 
[0017] The thin film layer which an optical information record medium according to claim 5 is formed on a transparent substrate 
and this transparent substrate, and contains either record film or a reflective film at least, In the optical information record 
medium which has at least the thin film protective coat which makes a principal component the resin formed on this thin film 
layer, and the substrate protective coat which makes a principal component the resin formed in the optical incidence side of the 
aforementioned transparent substrate, it is characterized by the moisture vapor transmission of the aforementioned substrate 
protective coat being smaller than the moisture vapor transmission of the aforementioned thin film protective coat. 
[0018] The neutral plane of deformation of the direction of thickness according [ an optical information record medium 
according to claim 6 / on an optical information record medium according to claim 5 and ] to the temperature change at the time 
of record reproduction is near [ a thin film layer ] the above, and it is characterized by the thickness of the aforementioned thin . 
film protective coat being thicker than the thickness of the aforementioned substrate protective coat. 

[0019] In addition, in the claim 1, in formula (1) - (5) mentioned later, the neutral plane of deformation shows the field expressed 

with the value of y, when camber-angle theta becomes abbreviation 0. 

[0020] 

[Embodiments of the Invention] (Gestalt 1 of operation) Hereafter, although the optical information record medium of the gestalt 
of this operation is explained, the principle of this invention is explained first. 

[0021] ** As the term of a principle Prior art explained, with the optical information record medium given in JP,4-195745,A 
(refer to drawing 7 ), the curvature of an optical mforrnation record medium was suppressed with constituting a layer so that it 
may become symmetrical to the transparent substrate 20. * - 

[0022] On the other hand, this invention person sets to the optical information record medium which has the thin film protective 
coat 50 as shown in the cross section of drawing 1 , the thin film layer 40, the transparent substrate 20, and the substrate 
protective coat 30. (a) The point which can suppress curvature by setting the thin film layer 40 as the center of deformation by 
the temperature change, i.e., constituting symmetrically to a thin film layer, and the point which combines with suppression of (b) 
curvature and can make thin thickness of the thin film protective coat 50 were found out. Hereafter, it explains in more detail. 
[0023] As shown in drawing 1 , generally an optical information record medium On the transparent substrates 20, such as a 
polycarbonate, by the spatter etc. Dielectric films 41 and 43 (silicon nitride etc.), While having the monolayer or the multilayer 
thin film layer 40 which consists of thin films, such as record film 42 (TbFeCo etc.) and the reflective films 44 (aluminum etc.), 
and forming the thin film protective coat 50 which makes a resin a principal component on the thin film layer 40 In order to 
protect the transparent substrate 20 on the opposite field of the transparent substrate 20, the substrate protective coat 30 which 
makes a resin a principal component is formed. 

[0024] Thus, the optical information record medium usually consists of multilayers, for this reason, originates in a difference of 
the coefficient of linear expansion which is the physical-properties value of each class etc., and brings a result from which the 
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stress generated on each class at the time of a temperature change differs. Specifically, generally, the coefficient of linear 
expansion of the transparent substrate 20 which consists of a polycarbonate and the substrate protective coat 30, and the thin film 
protective coat 50 is large as compared with it of the thin film layer 40, and the expansion to radial [ of the substrate of the thin 
film layer 40 ] becomes very small as compared with other each class. Moreover, the thickness of the transparent substrate 20 is 
very large as compared with the thickness of the substrate protective coat 30 and the thin film protective coat 50, and the Young's 
modulus of each thin film of the thin film layer 40 becomes very large as compared with other layers. For this reason, if a 
temperature change arises, as a result, the optical information record medium 10 will be perpendicular to radial, and the 
curvature with small expansion of the thin film layer 40 which goes to the thin film protective coat 50 side in the direction of 
thickness will become easy for it to compare a thing and for expansion of the transparent substrate 20 to become large, and to 
produce it. Drawing 2 is a ** type view explaining the curvature, (a) is a plan and (b) is a side elevation. 
[0025] In order to prevent this curvature with the form of this operation, by adjusting the coefficient of linear expansion of the 
thin film protective coat 50 formed on the thin film layer 40, Young's modulus, and thickness, to the thin film layer 40, it is 
contained in bending moment **** of the bending moment by the transparent substrate 20, and a rerrose, and the thin film layer 
40, and the deformation (curvature as shown in drawing 2 ) by the temperature change is suppressed by making a field parallel to 
a film surface into the neutral plane of deformation. 

[0026] The following approximation calculations can perform a setup of the coefficient of linear expansion of the above thin film 
protective coats 50, Young's modulus, and thickness. 

[0027] Although the stress (axial tension) committed to radial at the time of a temperature change, the stress committed to a 
circumferencial direction, and the stress committed in the direction of thickness occur in the optical information record medium 
10 In order that the optical information record medium 10 may work uniformly [ since it is disc-like / the stress committed to a 
circumferencial direction becomes uniform within a periphery, and / the force of the direction of thickness ] within each class, 
Since it can assume that it does not contribute to deformation, deformation (refer to drawing 2) of the optical information record 
medium 10, i.e., curvature , can be replaced by the curvature in the multilayer beam equivalent to the cross-section section. 
Drawing 3 is drawing showing the multilayer beam. In addition, although drawing 3 shows the n layer beam, this n is the number 
of layers of an optical information record medium, and, in the case of the optical information record medium of drawing 1 , is n= 
7. 

[0028] Formula (1) - (5) drawn from the axial tension Pi (i= 1, 2, --, n) of each class and balance of the bending moment Mi can 
express the degree theta of camber angle at the time of the temperature change in this multilayer beam. 
[0029] 
[Equation 1] 



[0030] In addition, each sign in formula (1) - (5) is the coefficient of linear expansion of alphai:i layer. Young's modulus ti:i 
layer thickness of an Ei:i layer The bending moment in the axial-tension Mi:i layer in an Pi:i layer Ri: The secondary 
cross-section moment of a radius-of-curvature Ii:i layer b: Width of face of a beam (it considers as a unit length) 
T: Change temperature L: The degree of camber angle with a length [ in the neutral plane position thetarmaximum displacement 
section of the length y:n layer beam of a beam ] of 4mm is shown. Moreover, since it is far small as compared with radius of 
curvature, the radius of curvature in each class (i= 1, 2, --, n) makes thickness of each class the same (R1=R2=R3=--=R). 
Moreover, the change temperature T is the change temperature within the service-temperature environment (generally -15 
degrees C - 80 degrees C) of an optical information record medium. 

[0031] And so that theta may become small, when y is set up in the thin film layer 40 in this formula (1) - (5) that is, if the 
thickness of each class (especially thin film protective coat 50 (being beforehand decided with the property of an optical 
information record medium about the thin film layer 40 - ** -- many)), coefficient of linear expansion alpha, and Young's 
modulus E are determined that radius of curvature R will become large The optical information record medium which can 
suppress the curvature of drawing 2 accompanying a temperature change can be obtained. 

[0032] By the way, if the thickness of the thin film protective coat 50 becomes thick in an optical information record medium, it 
will become difficult to form it on a spin coat. Moreover, if the thickness of the thin film protective coat 50 becomes thick when 
an optical information record medium is a magneto-optic-recording medium, the distance of the magnetic head and the thin film 
layer 40 will separate, and it is not desirable on magnetic properties. As for the thickness of these things to the thin film 
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protective coat 50, it is still better desirable to set it as 20 micrometers or less 30 micrometers or less. Therefore, as a thin film 
protective coat 50, while fulfilling the above-mentioned thickness conditions (30 micrometers or less (desirably 20 micrometers 
or less)), it is required to select the material of the coefficient of linear expansion alpha which can make theta small in 
above-mentioned formula (1) - (5), and Young's modulus E. Formula (1) If at least one side of coefficient of linear expansion 
alpha and Young's modulus E is large according to - (5), even if thickness is small, it is possible to make theta small. 
[0033] Since each class (especially thin film protective coat 50) is set up so that the neutral plane of the deformation at the time 
of a temperature change may come by the optical information record medium of the form of this operation in the thin film layer 
40 as explained above, generating of curvature can be suppressed. Moreover, the over shoot of the variation rate which 
deformation of the latest thin film layer 40 of deformation velocity becomes very small in each class which constitutes the optical 
information record medium, and poses a problem at the time of an actual temperature change also becomes a small thing. 
Furthermore, since what is necessary is to form in the optical incidence side of the transparent substrate 20 only the substrate 
protective coat 30 which makes a resin a principal component, it can manufacture easily with a spin coat etc. and a 
manufacturing process can be simplified. 

[0034] In addition, although the above-mentioned explanation described setting up each class (especially thin film protective 
coat 50) using the material property of all the layers that constitute an optical information record medium so that the neutral 
plane of deformation by the temperature change might exist in the interior of the thin film layer 40 Since each class which 
constitutes the thin film layer 40 in an optical information record medium is generally very thin, It may consider that the thin film 
layer 40 is one layer, and you may set up each class (especially thin film protective coat 50) so that the bending moment which 
the both sides (one side is the transparent substrate 20 and the substrate protective coat 30, and the other side is the thin film 
protective coat 50) give by the temperature change to the thin film layer 40 may carry out an abbreviation denial mutually. Even 
in this case, ****** can make abbreviation of the curvature by the temperature change of the thin film layer 40 there be nothing. 
If an example is taken [ that the thickness of the transparent substrate 20 is large for making small thickness of the thin film 
protective coat 50 (30 micrometers or less (desirably 20 micrometers or less)) at this time, and ], at least one side of the 
coefficient of linear expansion alpha of the thin film protective coat 50 and Young's modulus E needs to be larger than the 
transparent substrate 20. 

[0035] ** Explain an example, next the example of the optical information record medium formed based on the above-mentioned 
principle. In addition, this example assumes that the thin film layer 40 consists only of one layer of alumimium nitride. This is 
because, as for deformation of the thin film layer 40, dielectric layers, such as alumimium nitride, generally mainly become the 
cause in many cases. Moreover, this example shows the example without the substrate protective coat 30. When the substrate 
protective coat 30 exists, it is necessary to set up each class (especially thin film protective coat 50) also in consideration of it. 
[0036] As an example 1, the medium by which an alumimium nitride thin film layer (thin film layer 40) and the formula (1) 
ultraviolet-rays (UV) hardening resin 1 (thin film protective coat 50) of the conditions designed using - (5) were formed on the 
polycarbonate substrate (transparent substrate 20) was formed. Moreover, the optical information record medium with which an 
alumimium nitride thin film layer and conventional ultraviolet-rays (UV) hardening resin 2 (thin film protective coat) were 
formed on the polycarbonate substrate as an example 1 of comparison was formed. The composition of an example 1 and the 
example 1 of comparison is shown in Tables 1 and 2, respectively. 
[0037] 
[Table 1] 
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[0038] 
[Table 2] 
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[0039] As shown in Tables 1 and 2, the difference among both is mainly the coefficient of linear expansion of UV hardening 
resin (thin film protective coat 50), and the direction of an example 1 is using [ coefficient of linear expansion ] the large thing. 
In addition, as a transparent substrate 20, both are using bore phi 15mm and the thing with an outer diameter of 120mm. 
[0040] The temperature change (the above-mentioned T= 30 degrees C) which rises at 25 degrees C -> 55 degrees C to the 
medium of an example 1 and the example 1 of comparison was given, and aging of the variation of camber-angle theta in the 
periphery section (r= 56mm) at that time was measured. In addition, in an ordinary temperature state, since the medium has an 
original camber angle, the reason for having measured the variation of not the camber angle itself but a camber angle is because 
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it is disqualified for deformation by the temperature change being shown. 

f 004 11 Drawing 4 is drawing showing the result. The variation of the camber angle of the medium of an example 1 of both 
maximum and a steady state value is smaller than the medium of the example 1 of comparison, and it turns out that deformation 
is suppressed. Moreover, it turns out that according to the example 1 big curvature does not arise [ temperature ] from this 
drawing temporarily by change even if it is thickness 20 micrometers or less. Furthermore, although the variation of 
camber-angle theta expected using above-mentioned formula (1) - (5) is written together to drawing 4 , as for near and its 
approximation, it turns out that approximation by above-mentioned formula (1) - (5) actually conforms to an actual measurement 
very much. 

[0042] Next, the medium (example 2) which used UV hardening resin 3 with big Young's modulus is explained. The media of 
this example 2 differ in the medium of an example 1, and the property of UV hardening resin. The composition of an example 2 
is shown in Table 3. 
[0043] 
[Table 3] 
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[0044] When the variation of camber-angle theta is expected about the medium of this example 2 using above-mentioned 
formula (1) - (5), the value is 5. 18 [mrad] and it turns out that the curvature which originates in a temperature change sharply as 
compared with the above-mentioned example 1 of comparison is decreasing. 

[0045] As mentioned above, since it can suppress that big curvature arises also temporarily by the temperature change according 
to the optical information record medium of the gestalt of this operation, it can suppress that problems, such as poor 
reproduction, also produce **** in the temperature rise at the time of record reproduction. Moreover, thickness of the thin film 
protective coat 50 can be made thin. 

[0046] (Gestalt 2 of operation) The gestalt of this operation explains the optical information record medium which can prevent 
deformation by humidity. 

[0047] ** Since the substrate which consists of a polycarbonate etc. as a transparent substrate 20 is used for the optical 
information record medium 10 given in drawing 1 which carried out principle ****, when the circumference becomes highly 
humid, the transparent substrate 20 expands according to moisture absorption. And thereby, deformation arises in the optical 
information record medium 10. Since the moisture vapor transmission of the substrate protective coat 30 became [ the 
deformation velocity of a substrate 20 ] larger than the deformation velocity of the thin film protective coat 50 especially when 
large as compared with the moisture vapor transmission of the thin film protective coat 50, the over shoot of a big variation rate 
occurred at the time of actual humidity, and it had become a big problem on practical use. 

[0048] With the gestalt of this operation, the problem at the time of practical use is solved by making small the moisture vapor 
transmission of the substrate protective coat 30 as compared with the moisture vapor transmission of the thin film protective coat 
50, and suppressing this over shoot. 

[0049] ** The medium which added the substrate protective coat 30 which consists of UV hardening resin 4 to the medium given 
in the above-mentioned example 1 as an example example 3 was formed. Moreover, the medium which added the substrate 
protective coat 30 which consists of UV hardening resin 5 to the medium given in the above-mentioned example 1 as an example 
2 of comparison was formed for comparison. The moisture vapor transmission of each UV hardening resin in this example 3 and 
the example 2 of comparison is shown in Table 4. 
[0050] 

[Table 4] 
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[0051] To the medium of this example 3 and the example 2 of comparison, humidity (ambient humidity is changed to 50% -> 
90%) was given, and aging of the variation of camber-angle theta in the periphery section (r= 56mm) of each medium was 
measured. 

[0052] Drawing 5 is drawing showing the result. It turns out that the maximum (it generates at the time of overshoot) of the 
variation of the camber angle of an example 3 becomes a very small thing as compared with it of the example 2 of comparison, 
and deformation by humidity is suppressed. 

[0053] Thus, according to the optical information record medium of the form of this operation, even if humidity changes, it can 
suppress that big curvature does not arise temporarily and problems, such as poor reproduction, arise at the time of record 
reproduction. 
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[0054] In addition, also in the optical information record medium of the form of this operation, so that it may have the neutral 
plane of deformation by the temperature change in the thin film layer 40 like a publication in the form 1 of operation Moreover, 
so that the bending moment which the both sides (one side is the transparent substTate 20 and the substrate protective coat 30, 
and the other side is the thin film protective coat 50) give by the temperature change to the thin film layer 40 may carry out an 
abbreviation denial mutually If a setup of the thin film protective coat 50 and the substrate protective coat 30 is performed, not 
only prevention of deformation resulting from the humidity in the form of this operation but the deformation resulting from a 
temperature change can be prevented. 

[0055] When preparing the neutral plane of deformation in the thin film layer 40 as mentioned above, since the one thinner than 
the thickness of the thin film protective coat 50 is good, as for the thickness of the substrate protective coat 30 which generally 
becomes the incidence side of a light beam, it is desirable to choose the protective coat material which has coefficient of linear 
expansion which fills it. 

[0056] In addition, although the medium was constituted from a form of the above operation so that the neutral plane of 
deformation might be located in a thin film layer, you may be near the thin film layer. Of course, it is desirable when that it is in a 
thin film layer decreases deformation. 

[0057] The principle of this invention explained in the form 1 of the above operation and the form 2 of operation is realized 
when a polycarbonate substrate thinner than examples 1-3 etc. is used. The example is explained below. 

[0058] The medium of composition of being shown in the following table 5 was formed using the transparent substrate of 0.5mm 
of board thickness as an example 4. 
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[0060] The variation of camber-angle theta at the time of the temperature change of the medium of this example 4 and humidity 
was measured. Drawing 9 and 10 are drawings showing the result. In addition, the sizes of a transparent substrate are bore 
phi7mm and outer-diameter phi50mm. 

[0061] Drawing 9 shows the variation of camber-angle theta in the periphery section of the medium when changing atmosphere 
from 50% of temperature humidity of 25 degrees C to 30% of temperature humidity of 70 degrees C. Also setting in this result, 
when basis board thickness was thinner (an example 4 0.5mm), the variation of the curvature at the time of a temperature change 
was about 3 mrads. Since the variation of curvature had exceeded far 10 mrads when the thin transparent substrate of the 
conditions of Table 5 was used by the conventional technique, it turns out that change of curvature can be sharply suppressed by 
this invention. 

[0062] Moreover, drawing 10 shows the variation of camber-angle theta in the periphery section of the medium when 
atmosphere changing humidity from 60% of temperature humidity of 25 degrees C to 90% of temperature humidity of 25 
degrees C, It also set, when basis board thickness was thinner than this result (an example 4 0.5mm), and it turns out that the 
variation of the curvature at the time of humidity is very small. 
[0063] 

[Effect of the Invention] By constituting from this invention, as the neutral plane at the time of deformation according an optical 
information record medium to a temperature change is near [, such as a magnetic film, ] the thin film layer (desirably inside of a 
thin film layer), deformation at the time of a temperature change can be made small, and the reliability of record reproduction 
can be raised. 

[0064] Moreover, in the above-mentioned optical information record medium, thickness of a thin film protective coat can be 
made thin by preparing a thin film protective coat at least with bigger one side of Young's modulus and coefficient of linear 
expansion than a transparent substrate. While manufacture becomes easy by this, in the case of a magneto-optic-recording 
medium, the magnetic properties can be improved. 

[0065] Moreover, by preparing the substrate protective coat which has a moisture vapor transmission smaller than the moisture 
vapor transmission of a thin film protective coat in an optical information record medium, the deformation at the time of 
humidity becomes small, and can raise the reliability of record reproduction. 



[Translation done.] 
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